Learning new concepts in mathematics and science often involves inhibiting prior beliefs or direct perceptual information. Recent neuroimaging work suggests that experts simply get better at inhibiting these pre-potent responses rather than replacing prior concepts with the newer concepts. A review of both behavioral and neuroimaging evidence with children suggests that improving inhibitory control is a key factor in learning new scientific and mathematical facts. This finding has implications for how these subjects are taught in the classroom and provides corroborating evidence for practices already in place.
Introduction
What sets us aside from most other species is our ability to develop abstract and causally-based concepts [1] . These concepts go beyond the information immediately available through direct perception and encode an understanding of how elements in the world relate to one another in general. Acquiring such abstract concepts underpins school-based learning in both mathematics [2] and science [3, 4] . However, any pupil aiming to acquire 'new' concepts in science and mathematics needs to overcome the strong pull of existing beliefs that have served them so well until then. In science education, this so-called 'conceptual change' is a formidable obstacle in acquiring knowledge that goes beyond popular belief or perception [5 ] . Similarly, in mathematics, the child needs to go beyond the perceptually obvious solutions to understand and apply formal logical solutions to a problem [6] [7] [8] .
Recent work in scientific reasoning has suggested that the inhibition of pre-exiting beliefs through the activation of the dorsal lateral prefrontal cortex (DLPFC) and the anterior cingulate cortex (ACC) is an integral part of the successful evaluation of counterintuitive science and mathematics evidence [9, 10 ]. Thus, in this article, we will review the role that concepts play in mathematics and science learning and explore how the brain controls the many competing beliefs that we hold in mind at any one time, in a way that allows us to take on new ideas (Figure 1 ).
Conceptual change in science and mathematics
Scientific reasoning involves the evaluation of newly gathered evidence and the integration of this evidence into one's existing concepts, theories or models of the physical and biological world. Contrary evidence may require the revision of existing theories [4, 11, 12] , or the development of an entirely new theory, a process called conceptual change [5 ,13] . A key element of learning any new concepts is the need to overcome strongly held prior beliefs about a domain before new knowledge can be effectively assimilated [14, 15] . Thus, a major challenge in mathematics and science education is the need for children to inhibit pre-existing beliefs or superficial perception in order to engage in acquiring and applying new and counterintuitive knowledge [13,16 ,17,18,19] . Because of the importance of this process in scientific reasoning, many researchers have focused on investigating the naïve concepts that children and adults hold about phenomena in various scientific domains. In this approach, the goal is often to describe and uncover the mechanisms underlying conceptual change as a function of new learning [13, 20, 21] But what happens as we become experts? Are old concepts overwritten, simply forgotten, or do they continue to impact on our thinking. Brain imaging data from adults (typically university students) are especially informative here. In a range of tasks it has been shown that the interplay between the anterior cingulate cortex (ACC), which supports conflict detection, and multiple regions of the prefrontal cortex supporting attention, inhibitory control, working memory and the integration of information, plays a critical role in the detection of, and subsequent modification of beliefs and scientific understanding in response to conflict between new and prior knowledge [10 ,25 ,26] . These results suggest that an important part 
